oearcning haj 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-221637 
(43)Date of publication of application : 17.08.2001 



(51)Int.CI. 



G01C 19/56 
GO IP 9/04 
G01P 15/14 
G01P 21/02 
H01L 41/08 
H01L 41/09 



(21)Application number 


: 2000-028424 


(71)Applicant 


: TOYOTA MOTOR CORP 


(22)Date of filing : 


04.02.2000 


(72)Inventor : 


NAGAO MASARU 








HASHIMOTO MASAHITO 








SENDA HIDEMI 








SENDA KAZUMI 








OKAYAMA TSUNEHISA 








SEGAWA TSUTOMU 








YOKOYAMA ATSUKO 



(54) PHYSICAL QUANTITY DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately diagnose the 
failure of an angular velocity detector. 
SOLUTION: This angular velocity detector is provided 
with a sensor package 1 1 and a support part 1 2. The 
sensor package includes as oscillator, that is supported 
so that the oscillator vibrates in the X-axis and Y-axis 
directions on a substrate together with a base 10 fixed 
to a detecting body to be detected, a driving means 
vibrating in the X-axis direction with respect to the 
substrate of the oscillator, a detecting means for 
detecting vibration in the Y-axis direction to the 
substrate of the oscillator. The support part 1 2 is 
provided with supports 13-a. 13-b for the drive part 
installed on the base and a diagnostic driving part that is 
supported by these supports 13-a, 13-b and herewith 
supports the sensor package. Then the sensor package 
is rotated and vibrated by providing driving signals to 
piezoelectric elements 12-4a, 12-4b of the supports 13- 
a, 13-b and the failure diagnosis is conducted, based on 

the detected result by the detecting means, when the failure diagnosis or the angular velocity 
detecting function is mode. 
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[o 0 0 il 

9. ^<o«3a»ktij«|lgo«fl»l9^trf?9r^:«r 



[0002] 

I«3fc<?5ttW] «*:6^e>. 9-236436 

^x*fc*r^jcira«i**fc*^«-c. x«jttJ^Y«iicK3^u 

XWi^lRjiciDiri* J: t ::^c# < 5 r J; 9 X 

«i*lRl<^W»;R<^«llg«:»»fi-S:;^. (2) W»^«r 
Y|ft:^l^ic3ft^ WJcStt ^-fr a ;i i: J: t) Y«;^l^oS 
«i»o«|6Srf&»rr^:^ife. (3) Mi&^^z«i:^i^lc 

[0 0 0 3] 

afel«»»ftt«-^«:. Stt-^-idJX, Y, Z<o#ltt(0^|^{c 
[0 0 0 41 

Wit. tfn53&tgJiicTSv>icii:^-r:6xtt;^fRi5.i;JYto 

flirea»H7'$rM£XIK(c^UTXtt^l^(c:jm$ 

355b^i:z<ttiHi?) tcf^Mi-sAaat^fia»^<oY«^fRi 
isttttUit^oMiti ^ rtm^ urttesA'T'icinazttiEr 

[0 0 0 51 :i«>J:5lc««u/t*K8W©4l53ai«ffl« 

»^:*5V^Tr±, «tftffiflcK:z#IiI9<D^3S*i5^ce 
x«i:^ffg(;i£MUTV^^^-^(;i:£;Kd^bPlzMlHr 

=1 y l^«Ki^rt:Y«^f«fiK:^i-5o 
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[0 0 0 6] m-f^. ±m^mM^m&m^. ^tkmrn^ 

[0 0 0 7] r<^^i2:*5VNr. mm^mm^utiH^ 

[0 0 0 8] :::ixlc^ixti. ^^mmz^mmi^^f^^i. 
mt^(omW}t mAiLX.xm^mm^m&m\z-^^^ z t 

[0 0 0 9] -^it. wi^^mmm^tin^^mn\ t&iB 
mm^^m^m^icMvx^mmm^'t^mM'f'mm^ 
mt-t^^iti^x^^^ 

[0 0 10] rnir j:tLfir, ^wimmmtin^^Wi^m 
^fs:m^xm^^::,tii^x^^. mwi^^. tc*. m 
m^m{cx*>mL^Mvxmws^fh^mm^^'r^h(o 

^mm\cM\.x^umwi^^^ c t itmMicm^x^ 5 

too 1 1] ^ft. ^m^m^^-r^^mmtkmrnmiz 

tifmmxh^. 

[0012] :iti\c^ivt£^ nmm(oikmmcmm'r^ 

[0 0 13] ^^m(om<D^mn. w^mmz^n^fh 
'9--^mmm-^\cft:^\:.xtmmwi^(omm:^\^(omb^ 
mm'^oytii^mM:^\ni<Dmm^^'rm^^\zm-^},^xmm 

^rc^-^^ti<Diz^ $ \z£^\,^xm^wtkmmzm^^ 
^mm^mm't^^mm^mmm\c:io\,^x. wjm-^-^ 



[0 0 141 roife^ss«lal^®^ciov^T^:i. 

l^lii!j^<o(^Bf 5t*Iftj0^1&^«]^f 5 J: 5 sJ?^ 
fflKi-^^Jg^U. mi?^^U;rcf— 

i:^TSeiBSI!i^o*IB9f«::frlRlo^Sr«i 

ikmcf5cxtim¥sm&^kmm^o:>^m^n 5o 
[0 0 151 ribtcjitti^. ^»f^^c:^v^r1^-3^<^J^B 

(ott^mmw}'iF'\zH¥'r^:ittix^^rci!b. mwm 

[0 0 16] 

1 1 mmmmizm^in^mMtkmmmt vxcD^mst 
^mmw:(D±i^^^i.fc^mmx:^ . ei 2 nmnmA. 
tkmmm(Dmmmx:h^. 

[0 0 17] ^(onm&^mmmi^. mm^i>^btj:r)m 

[0 0 181 ±>'^^<iy^-'i^l Itt, SV^tCiE^-rs 
— v?^«l 1 a \zm^^tltz:ltjy<^ 11 ht ^:^A^Xm 

m^\Bi^&mt^\^mztt^nLx\^^^o y<y^-i^w^ 

1 1 a<OTm\Z^4^<Oy<'y^'-i>^1^tiil 1 c<D—m 

1 2(D3^1tS«i 2-llc@;£$i^TV^-5. 
^-i^l l^^5>^^S^b3^J^v^y-KI63&Sltai$^^XV^ 

r. y - h^Wi^if\^Lxm^\simmmt^n<Dmm^^ 

t (omxm'^'<o7<m^ t^'^m b^j^ox\f^^o 

[0 0 191 ^nui 2fi. (^aitoftaw 

(c:i3V>r«:-feXi^^<5^>5r-i^l l S:S«ci Olc»UTB& 

|r$5V ^T«:* ^'ih^^ y ^-i? 1 1 1 0 (Rt^S* 
1 0;55@;fe^ttyS:S^Hift:) Id^LT^^JWiClaJteffiSti 
$^Tl^-fe:^1^^<s/'5^— :^l llczttl5lt)<oA3i^Sr«l 
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i2-it.'-M(o»mmmmm2-2tL. 12-2 

b -^t<oroKl«J^*l 2-3 a, 12-3b^«: 

*A/-e«dc*HTv^6. ^&Ki 2-iw:. ^mmc 

^ru Xtt, Ylft, S:TJJZttSr^<^5i«3::3^rRji:-t-^ifr 
ii::;brflt(0»Kflc-cfcor. ^if^i^aiiliis 1 2 - 2 a , 1 
2-2 b. ^tU^KltlSR^}^*! 2-3 a, 12-3b«r 

[0 0 2 01 »»f^ra»«Bl 2-2 a, 1 2 - 2 b fl. 

tV-CVN^« |^»f^rattlf5 1 2 - 2 a , 12-2b<0#rt 
J»(OTI3Jtt. 12-1 <C>X«ll^lR)^iWC*>oT 

-5. 1^»f^ra»»l 2-2a, 12-2bO^« 

m¥l2-3a, 1 2-3biC^ix^?tt@3fe*tuXV> 
-5. r*ttCj:9. »llf^raillfSl 2-2 a, 12-2b 

F±. ^(D^mnti^m^i o(D±mtm.^'r^x^\c^ bp 

%>\c. 3t»JfeKl 2-l«rifrUX'fe:^1^x"«y^— i^l l 

[00 2 11 l^mmmmn 12-2a, 12-2blC 
W:. «*J§^#t-eH|f«coEE«l^l 2-4 a, 12-4b 
;6$-tn^t!««S^$Jxrv^5, EEmilfT'l 2-4 a « 

i^»fMW3Ki«6 1 2 - 2 a <oYm^:^\kmm\^mm^in. 
mm*^ 1 2 - 4 b ti»»f^raftiR5 1 2 - 2 b (dywe 

2-4a, 12-4bf:i. V — h*t^^lft'l^XmW^\s\mz. 
[0 0 2 21 »CtC. Jift-feV1^^'«!/^«-i^l ll^JCJDl^ 

f±, 7K¥ffirt^crJLV^t^:a:Seu>t±EX, Y*lli#*ii^<o 
>"e>^?^jcji^^3c$nfcJ&te2 o±{c. ^^2 1. - 

^-iDj^^-f A3 0-1. 3 0-2jtO5— «^<D1^:/ 

:7i^— A3 0-3, 3 0-4«r-€:Ojiffi36*e>3f«ra*^ 

13ttf*7Ix— A3 0- 1— 3 0-4tt:, m&2 0±K. 

[0 0 2 31 MKi^2 iFi. xm:^\^\c13mvx\f^^iJ^ 

Ufe«ff'CY**i^lc«lH-S*>o-e. I'^^lCRItb 
fhXmm^ltm^^^^ 1 1 ^lCXttt3ttfYtt«r#22<0 
iEia::*riPii:t-'5«:J^?^o-^^»2 1 a «r*U-CV>-5. 

[O 0 2 41 >«>f i^^U — A30-1. 30 — 2ri. 



»^2 l«:X*li:3^rRilc«»$'^St>cox. Ii»^2 1<D 
Y<ft*i^^«tfc»crx*6:*rtRiJc^tum«£K*ixfc« 

i2:<^ JlrXSP 3 1 - 1 , 3 l-2i:. i^J^R«3l-l. 

3 1 '-2<omm\^x^th^ivYm:^\^\cm<im^i^iit 

«i2:<D»JK«53 2-1^-3 2-4 J:d*e>35£5. KfSrm 

^C•ttt^*V?e^$tVTV^^, A30-3. 3 

0-4t>, «i£^^:fll*$^^TV^r. ft;^a3l-l, 3 

1 - 2<r>Ym:^m^^i^xxn:^mK^in^fiim^ 

(0 0 251 A3 0-1, 30-2fi^ X 

ttl*l^l2:3S«:^Hfc« (tfefflrarta) 33-l-'33-4 
lci:!9|glb^2 l^c:*lte$i^-CV^5o «3 3-1-3 3 

-4t>. x«2 0Jiffi35^e)^;fem«^ttiwrfc7K¥®rt 

^^lJ6$fife$i^rv^X. #-JaW:ail&^2 i©-^>^tt2 1 a 

0-1, 3 0-2(Z)^»«l«3 2-l'-3 2-4lC-?:tb 
■^tua8*$ttTV>So ^1t. «3 3-1-3 3-4r±. 
>^>-:7l^— A3 O— 1, 3 0-2COSX*53 1-1, 

3 i-2S.tm«m3 2-1-3 2-A(Difgxr>m<m 

Y:^mc\tm{Sm«itti:oX\,^^. :zfi\c^r). p^-fv 

>^W— A3 0-1. 3 0-2;&>^i6ift^2 1--X||:*Tr) 
^2 ld5j;«-< A3 0- 1, 3 0-2\zn\^Xm 

:&m^it^xYm:^m\ziwmv»<^ox\f^^. -r^tf 

1^3 3-1 — 3 3-4ri. |g»^2 IS:. mL2 

0. >':7U— A3 0 - 1, 3 O — 2^l/1^:/7U— 

A30-3. 30-4 vxYm:^mzmsh^m\c^ 

[002 6] ;^ >r A 3 0 - 1 tt. TV* 41- 

1, 41-2.1^42-1, 4 2-2, i^y:7U--A3 

0-3, Rxm (mmtfti) 43-1, 43-2^:^ 
u Q\cM\^xmm^mc^n^tix\^^^o r> 

:fJ41-l, 41-2tt. ;A^>:^U--A30-1(D^ 

3 1 - 1 (o^-mimt^Xs mm2o <o±m^wm 

m^^VXJ^jS,^fi. |SI3£K2 0^^:^UX@^*i^Tv^ 
$0 r<or>':*r4 1-1, 4 i-2jctt«4 2-i. 4 

2- 2<o*-j»;^-^:^^■^^1««$^^Xv^S. «4 2 - 

1, 4 2-2liT>':fr4 1 - 1, 4 1-2i>^^^fh^tl 

Y•ll>^I^^«^cJttla:^cnxv^x. ra»42-i. 42- 

2 «o#3fc«ltt-9-:^:7 A 30-3 ^^m\c^i^l^fl 

^$i^XV^-6• ■^>^>^W— A3 0-3ICH. 1^ 

:7 ix— A 3 0 - 3 (D Y*&:feri^rt«I(cja6S:^nfc»4 3 - 
1. 4 3-20«— iftdJ-tix-ettSBK^tuX. rolK4 

3- 1, 4 3- 2C0^M&igW:7«-f >':7U— A30- 1«> 
J|;^»3 1-1 lC^tv^tuS8W!$iT.XV>-5. IK4 2 - 

1. 42-2, 43-1, 4 3-2W:, SBft^a 1. y 
>r>^:7ix— A3 0-1, 3 0-25tT/-9-:/:7u-A3 0 
-3. 3 0-4i:PflltC, 3£«2 0**e>j^^®i^^»t± 
^-jc^^v^XWte^HXfcD. IBS 3-1, 33-2i:I5l 



[0 0 2 7] >':7lx— A3 0-2r4. T>:^A 1- 

3, 41-4. ^42-3, 42-4. ix3 

0- 4. JS^tJ^^ {mm\ff^) 43-3, AZ-A^^ 

u s«2o^cMbTSibprie^;I$:^f$Hrv^$o wtx 

e><?DrV:«74 1-3, 41-4.^42-3, 42- 

4. 1^y:7U— A3 0-4S.T/^4 3-3, 4 3-4 
Ht. ri^*41-1, 41-2.^42-1. 42- 

2. i^y:7U— A3 0-3JtTJ^4 3-1, 4 3-2t 

$tuTV^5, rtte>o«^icJ:^). A3 0 

-1, 30-2«. S«2 oi;i^uxW^r^i;:^i«)US 

^. *42-l— 4 2-4, 43-l'-43-4tt. p« 
>f V>^U~A3 0-1, 3 0-2. 1^:/:7W— A3 0- 

3, 3 0-4. &u?Si&^2 i^s«2 oic^furx^ 

V— A 30-3, 30-4 Ji. mkW$it UTf^ffi b 
r. 1^4 2- 1—4 2-4, 4 3- 1-^4 3-4SrXtt 

:^}^^m^mmvm<^^^ 3^*5. citL?>OT>';<;4 1 

-1-^4 1-4. ^4 2-l'-'4 2-4, 43-1—4 
3-4, 33-1-3 3-4*5. pJifrSP (^^2125. 

tfyW'>'RUf1^:/:7i^-A3 0-1— 3 0-4) «rS« 
2 0 iZL^tUT^-Blt^lc^J^-r^^l^asit^r^fifei-So 
[0 0 2 8] ^«2 0±IC«:. ^>r>':7U-A3 0- 

1 . 3 0-2 ^s«2 0 ic»uTx*a^r6Hj:iigiiji-sfc 

>C)<^K®im@SB5 1-1-5 1-4 i:. Mill^2 10g 

S2 0 \cnt^Ymij^(o&Wi^i^m^i>it}f>(oi(kmm 

J^^S 2-1 — 5 2-4 t?55^ttt>tlTV^5o 
[0 0 2 91 ISKjIi&I^S 1-1 — 51-4tt. ^^ly 
:7U— A30-1, 3 0-2«DJf^dgSP3 2- 1— 3 2- 

4 (D^Xtt^^rPj^^ftlteglcr f^Jl^dgg? 32-1-32- 

.4 jcr^«tTx«>^i$ii::jgta:uybSifcom««SrW-re«i 

t&«mffi5 lal— 51a4 ^^tt-e^^i^;trV^2>o * 
«e#t^m<S5 1 a 1—5 1 a 4 «:|fe^^:ft-UT^«2 

-5 1 b 4^:^^^^nsJK$nxv^5o ^^•5^m5lb 

1- 5 1 b4<OJi®iC«:. mfMTjV^::^^ 
A) d*e)/jr6«ffi^^5/ KSlcl — 51 c4*5^iX'^tt 

[00 301 gina>>rv7u— A3 0-1, 3o-2(o 

»5S8aS3 2-l-3 2-4{Ctt. Xtt:^|fi)^1B0{C|S)Jtr 

}m\^itmL(ommmt^hfii^m^^mMz 2 a 1-3 

2 a 4 ;6S»»«ti;ai5 1 a 1 —5 1 a 4 iC^jfiJ UT-tJx 
•€^*t^{tbtvrV>-5« »««m8i3 2 a 1-3 2 a 4 
yt. ^s|5g^3 2- 1-3 2-4i:-«c6<Jlc?^fifeS*VTS 
«2 0<D±aD;6*^^)tl£lS^«t»*>LTigtt€>*vT*5 
9. mW^Z 2 a 1-3 2 a 4 <9«-m&4trj:«»K@S 

5 1 a 1-5 1 a 4 <^#R^ 5mS^SoB:*-r^**Mfctt 



[0 0 3 ll tftW»BiaJ5 2 - 1-5 2-4|i. -rJ^tSP 
2 1 a(7>XW:^I^^ffigtCTX^^f^0lCj^^$ixfcS 
ScoS^Ji^::^^-^^®*^^^ 52al-52a4^^ 
t^.-etv(i;tTV^:5• «-«««mffi5 2al-52a4 
tt. $feg«Sr:frLTS«2 0<DJi®(C?^^- H^SixT 
V^-C. I^«iCJfei&gS:^urS«2 0co±ffi(c?^^-@ 
€ $ fttL^< y 5 2 b 1 - 5 2 b 4 ^ ^iX^jT^JK* 
ixr ^^^o /-^y 2bl — 52b4 COiStdfi. ^ 

c 1-5 2 c 4:6S'?:^^^^^?|^^$^^TV^io 
[0 0 3 21 't:^U2 1 a <DXtt;^fR]^{R!KiSlcf±. |^ 
X#*CRl^{l3lCl|Rl{tT««4^mffi2 lal-21a4*S 
MKf^iLTV^So ;r<^»«4^mS2 lal-21a4 
ri. -^^$5 2 1 a ^-i^WJCj^^$HT^^2 0O±® 

a l-2 1a40^m«iStt«tii«ffi»5 2-l-5 2 
-4<^«0#i^a:«5 2 a 1 — 5 2 a 4 CO^BI-g- 9 ^Sim 

-a^. %««^s@2 iai-2ia4 (o^w&nn»mvt 

mffi 52al-52a4 p ^^^^(O^-^^ 

2 1 a I'-a 1 a 4tt. ttttiaSias 2-1 — 5 2- 

4. ikxmm^^m^^'^mmtb^\^mm'=F2i<oY 

(0 0 3 31 ±IBoJ:5(-«^Ufc^3«ft«IW* 
Sx^y K51cl. 51c3 *C^j^-r6 t t>lC. ifrIB 

raei^(t-ii-Esin(2 7c f t)<Dm^^Rm\.itmsbmm^^ 

Esin(2 7t f t + 7c)5rmffi^'?5' K5,l c 2, 5 1 c 4 tC. 
[0 0 3 41 w<^t^^lC*5V^r. Z^^^(Dfkmi (3 

2 1 j±Y«:35-fRi-«i(ii-a, :L<Dltlh^ •^>^^2 1 aO 
fflfm4^m^2 1 a 1-2 1 a 4 «im@®^ 5 2 - 1 - 
5 2 — 4 0#®<^^;®5 2 a 1 — 5 2 a 4C0^><rO^O 

*fi3a53Efl:-r6o '^;^gp2 i acD»®t^til 

«2 1al— 21a4 irtttiimai^S 2-1 — 5 2-4 
<^ffl®4^mS5 2 a 1 — 5 2 a A(0^^ ttm^^^ 

mt^m^Mmzxm^^h c jc j: 19 . i^^so^ft 

e>n^mSr-;^t UT. »®:|^m^2 1 a 1-2 1 a 
4i:ffir®4^^m^5 2 a 1 — 5 2 a 4 <0«->«!r<ora<^fiJE3E 
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[0 0 3 51 IfeKi. WK:*CH5A3S««r«W-rsfcae) 

[0 0 3 6] H^U/^V>'^-f ^urJVtTa. 

v^r. iW«iiiiK6 0K:^l*a■fev^^6 1 i:. pkb;^-< 

tH«refc$*:ii^<^3ia«l-*£C^fll'^Sr*^i-S. PKB 
jx^ 6 2 Fi. «:iif<oK«:/i^-'¥i5fWli$Jxfc«l8 

>5^oTv^$« twftiiHiis 6 0 tt. »mmmW}Ui 2 

-2a, 1 2-2 bO*iE«*^l 2-4 a, 12-4 
b. Jltf«WW»*«r^H^9:^:^6 3Kit>a^ 

[0037] r<Dj:5 [cm^^tiftnMStikmmwiicis 

v^rrt. W«ilii»6 03^*jt't>1^6 lJbt;PKB::^>r 

[00 38] fWUPIillleott. acl»»W«rff5ri:3^T? 
4a, 1 2-4 b(C^UMb<Oflr-^<>2^HiUJ:cV\ 

[0 0 3 9] mm^^e or±. *M»»f«rff 5 c 
i::^-Br«3!ttt«K:*>S^«*r6i:, H««^l2-4 

a , 1 2 — 4 b <0^^ m—(OieWMm%:Wi30't^o 
CtL^J:?). 2-4a. 12-4bt:i. » 

WfffiWtt*! 2-2a, 1 2-2b|C«H»li3e*i^"CV> 

«U »»rffimKl»l 2-2a, 1 2 - 2 b «rl**-fr 

[0 0 4 0] riTxlCiD. lYtms 

<i>mkBLV^-Mamicx^ vitx.o icjs* i o rim ur 



(«^nf. :fta[ftii roj xh^:it^^vx\^^^m 
3^^i-6. 

[004 1] £t_hicifew vitx^kc^ mi ^mmm[ci& 

±i^^mkmi^x^^:«:m^Mi.x^m&^. k^*^»(o 
iabtmk^i^xzmM^\zm&mm^'^xm±>-^^< 

m3t»mmwi<o^mmm\cm-^\^^xmMmtmmmw:^ 

X. nmxiumm'^FLumfsi.mKmm^'tstfAm&iitm 

[0 0 4 2] ±itd(r>x^ti:mmm<oAjtemmm 

mm-r^^^M^tb^. r<ofcae>. -«jc:f4. -^vf-y^ 

1 lttBjaH4^*i-51^»f««6ttl 2-2a, 12- 

2 b «r^UT*tt:U:@«$ix5fcJe>. C<0l^»f^K»» 
12-2 a, 1 2-2 blCjiffi=fA:/3ri/'a*«)ftlMi 

[0 0 4 3] i^w^\zix.^^memmmm<on2 
mw^m\z.<>\^'^xmm'r^k^ Hswrisi^a^^wiiii 

fTo-cv>^, ;ijxicMu m2mmmKm^x\t. a 
mmmmm'f'^m^^mmf^^ib^Mmz.Mx.xm^^ 
tih-:»x. mm^^m&\cM\^xzm\v\cmuim 

st»mm^^mm&^tix\^^:6o &.r^^\^^xn. m 
initmiAt\^-mAU^\^^^^xyx. ^-<on^^¥t 

[0 0 4 4] Eg6lcg^bfcJ:5K:. «2l^Jl^tBfCfil6 
^>&fe»WIII^H. -r;^«2 1 a <DYtt:J^|S3l'*«5«^» 
j^OT— A»2 2- 1, 22-2i:. CtU 



Ik ^ 



«-^rR)i-5 X p {^m^^^tcmtmwmmm^ 53-1 

[0 0 4 51 r— A?[g2 2- 1, 2 2-2«t, -^^^$^2 
TV^-C. -t<OXtt*tR|^ffiOfig«5lr®ffi2 2 a 1, 2 2a 

r— Agp2 2-l. 2 2-2ri. as 

0-3. 3 0-4 a:f^^<^<g**U. Xtt^^rRl-Rt^Ytt 

[0 0 4 6] ^r9r^l^@SA5 3-1, 53-3»:. 
SltamteaJS 2- 1, 5 2-3<DKlCSl®$tt. T— -fc. 
*2 2-l<Dm^2 2 a 1 ^»5A/'T?*f(R)*r5m«5 3 a 
1, 5 3 a 3 S:^i1,^J^fli;trv^eo r©WS5 3a 

1 , 5 3 a 3 o<o±m\cm^ 

m\cm^ • S^e^tbfcx^j' 3 b 1 , 5 3 b 3lC-=& 

H-^Hg^iK^tLTV>5o >'^5' KS55 3 b 1, 53b3CO 

m^<y K53cl, 53c3 dS-^rJx^HJ^fife^itTV^ 

10 0 4 7} ^mmmmwmn^ 3-2, 53-4ri, 

mffi5 3a2. 5 3 a 4^:. v'^s' K»5 3 b 2, 5 3b 

4 K5 3 c 2, 5 3 c 4 t^^LTV>r. 

rtt^>fi'^;^lfP2 1 a <DX^:fe\^(Ofp^L-m\^M\^xmWr 
mMmmm^ 53-1, 53-3^ semt^o^fi^tim 
micm^^f\.x\^^^o 

[00481 jifBo<t 0 \:im^^tiftn^&mm 
(o^mm {z:is\,yxn. mi^MsMmt^<mmz\.x 

^)iSftmffiSP53-l--53-4<om@/^S^-K53 c 1 

--5 3 c 4lcJtumb<Dm^t)i^Wb?^i:v\ 

iD^tommtK mi^w<of^^m.h\.xmti^fh^. 

[00491 ©JWIilKtt. ft^^WSrtr 5 r i *s 

«:> ^l|lfffllKlb®ffi§P5 3 - 1 . 5 3 - 4<omS^^i/ K 

5 3 c 1 , 5 3 c 4 (wj^^^iSSo^dlEl^mm^-eH 

S155 3 — 2, 5 3 — 3<Z>||ffi/^:y K5 3 c 2, 53 c 3 
|C*fU m&^^i/ K5 3 c 1, 5 3c 4fr^lW$ttfc_b 

[0 0 5 0] m%5 3a l'^5 3a40« 



-^r i:T— Ag|52 2-1, 2 2-2<^>#m®2 2 a 1, 2 

2 a 2 i:(^raic«riEjff5Bi»»srt>orii«-r<5»m3i 
[0 0 5 11 mmmm^s ^(o:jtmkci6{i'^i^mmtkm 

[0 0 5 21 ^JitC:S£§gUfc<t9tC. ff2^1ig?^SgJC4S 

Mmitn\cx^nm&i^m±\.x\^^tj^\^mmvt 
m\zm^x. mm'f'2 i^mm2 o\znLxmipm. k 
^^{^(ommt nm^ \^xmmmm^^xMmcmm<o 
^»&t^^citm^tmmimm^mw}i'2 i\z±c^ 
■fr. t<Dm^o>nm&^mmmi(DikmfSMizm^y^^xm 

[0 0 5 31 ^fc. mm^2 itt. 5c3i?. s^ic^ur 

"Cfe^JO^b. IP!^Kh?-2 1SrSSlc«-UTIsIteigi6$* 
[0 0 5 41 *^igiiiJ:5^3aS«ffii^fiom3 

[0 0 5 51 ms^mmwi(of^^sttkmms^. -^-^ 
nmmmmmmt^xn^i 2mi>^^^^^mmmm 

^S«ia5«:lc:^LX!fi^«Jlc:Si!y 
$*X^^S^fToX(.^fco ;itttci^U. B3|life?^JiJc 

nf>o £lTic*5V>xr4. »llll6?^«i:l^-«^5>lJ: 
ov^x«:. 1^— ^o^$■^^#bX^E:<^^JSi?5^Si?g^^^•t- 
S ^ 1 1> ic, mi mmmm t ©siS/Sktcov^x^i^i- 

5o 



-7- 



[0 0 5 61 ia7tc^U/i:J:5J^. JK3|llfcJ^1fi<D:ft]S 

a 2 1 bi5|a:tt^i^■CV^SJft, -^JXMa l ak:T^«S2 
3-l'-2 3-2:5S«tt€>*V-CV>Sj». tOTB^-<v:7U 
—A3 0-1. 3 0-2<OX«2 0lCjkti-^Xtt*l^<D 

■Mi^t^^^ r * fciexorab^^i? 54-1-5 

<?5lBaft«:iTipmr:fc«><?:^1^-JK«««5 S-l'-S 5- 

[0 0 5 71 XJII^^jy m2 1 btt:. T>'j&4 1-3rc 
itett*tvl^T>^:i74 l-3i:-i^c6<jic:, ao|£«2 0(?D 

iJ'A) T?S^^$4xyt««/^5r K2 1 c3551RJt^ttXV> 
-5. ^m^<^ m2 1 btt. S»^2 ltC«3 3-3, 
33-4. jjt^rV'^^l^AS 0-2. »43-3, 43 
-4. i^:/:7^'— A3 0-4. 1^4 2- 3XT/T 4 

1-3 ^^\^xmsiify\cmt^fhx\t^^ :itK^^. 

[0 0 5 81 Tif»2 3-1-^2 3- 2rt. mm^2 1 
^5. r<DTi^2 3-1-2 3-2<0X*fc*I^li»U:T 

Ytt:fri^{c#xj5^lFP^<7>xtt*fRjrt^ii^^lIi-tt. raxtt 

:*rrlrllc:3aitf6«*«2 3 a 1 — 2 3 a 4;5^J^**t^.-CV^ 
Ti«fP2 3-l-2 3-2JtT^«aHt2 3a 1 — 2 
3 a 4tt. mm^2 1 ^-fWejjc?^^$ftT««2 0<D 

[0 0 5 91 WC»^=i^««»5 4-l-5 4-4«:. 
>><X7U— A3 0-1, 3 0-2(^#|jjMf53 2- 1 — 
3 2-4(^«'X«;&^I«arti»iffi«JCTra»««S3 2 - l- 
3 2 - 4 i;:i^ttTx«l*i^(;iiS«: ufc«»<D«tt«^^r 

i-5»«1^««5-4 a 1-5 4 a 4 «r^tt^*Vli;tTV^ 
mtt5 4a 1-5 4 a 414. ^^s^m5 4b 1-5 
4h4tit»itl^tti>l^. A«y K«5 4bl — 5 4 

2 0<DjiW^J^« • H3£$i^TV^io >'^y K«5 4 b 1 
-5 4b4<OJlffiK:W:. ««^JK (W^.rfTA-^;::^!^ 
A) 'T*fl^^tl±Wm^<^ KS 4 c 1 — 5 4 c 4i^^tl 

[00601 KMW3 2-1 — 3 2-4lcri:. XM^M 

3 2b 1 — 3 2b4:d^«tt4^«ffi5 4a l-5 4a4(C 

3ll^n^ur^^^-ei^«:lt^>J^rv^a. it«««i3 2 b i 
— 32b4r±. m^mz 2- 2-4 b—tmKi^ 
m^tixm&2 0 o>±,m^hmimm^iimif^vxnn 

^ivX^f>. Pl««i32bl — 3 2b4<D4lr««Bflf:t« 
«mtt«5 4a 1-5 4 a 4<O#BI^^««iC0tt:«rr«9 

[O 0 6 ll '9^3^WI»5 5- 1—5 5-4r±. *tfc 



ttl«ffi«55 2- 1 — 5 2-40Y*&*|^|^«lc:'ttt-ett 

^S!^t?>i^"C. x«fc:J^iRiu:««uyt«— »omWS5 5a 
1-5 5 a 4^^^^^^^#;tTV^6. #~5^(0««^5 
5a 1 — 55a 4(:i. l^ftBi%5 5a l-5 5a4lcaE 
tt*ttfc>'<5^ K«5 5 b 1 — 5 5 b 4 t^^^tl^tl-- 

im\z. i.otea«^^hLT3&te 2 0 (D±m\ma. • gi 

3£$ixTV>5* y<y KW5 5 b 1 — 5 5 b 4(D±m\C 
tt. («f|>Ltfr/^^ = !5^A) -C?3^***T,fc«« 

K5 5 c 1 — 5 5 c 4:d5^ixJetV»;(t^nrv^-6. 

wtte>0#— 3^<Dmaia 55al — 55a4(i:. Ti?« 

2 3-1 — 2 3-2<D«Wt2 3 a 1 — 23a4^-^^tt 

[0 0 6 2] :i<^«3llli5^ffi{::«6Ai£Jt«ffl 

lc^U^J:5lc:. ;l^om55;lfi^j»^»c:;loV^-c. tttiiltS 
«5 2 — 1, 5 2 — 2<0«ai^y K5 2 c 1, 52c2 
lcrtKJmjft«jEE»6 5 30S^$;ixr;l$9. ^««6 5 

ft. wtt^ 2 1 (o^mmtk^ 9 t>««>TKv^«st« f 

j^O^mmm-^iSini 23cfxt)4rra/^!/K52cl. 

5 2c 2(c#^i^a. r<DXAs^%is«6 sitzmmR 
mm^e 5 ^lt^1^m^flx:^^r)s i^imMesartKrraft 

Eisin(2 f it + jc)Sr<ftffl«Si*5 2-3, 5 2-4 
^^D^ffi^^i/ K5 2 c 3, 5 2 c 4l^§^l&i-$. 
[0 0 6 31 K»^3:^«««5 4-1. 54-3<om 
fi/^:7K5 4cl, 5 4 c StcrtiCjeitt^WSe 6:dS» 

ftf 2(D^=i^^flr^E2Sin(2 X f 2t)SrW/^y F5 4 

c 1 . 5 4 c 3 {^mi^^o ^mmmmme e 

KtemiS 6 6a i5««$ixT*5 9 . 66a ti'^e^ 

^ ffi«#fi2sin ( 2 « f 2 1 ) ^se L^^= ^flr 

-W2sin( 2 3C f 2 t + 7c ) Sr»»^^^«ffi« 5 4 -.2 , 
5 4-4<D«ai/<5^K5 4c 2, 5 4 c 4 

mu:J:9, Wtt^2i<ox. Ytti*i^©#«IbSrEo,s 
in(2 7C f ot), Eo^in(2 k fot)"C^i-i:> «flll^<y 

K2 1 cd^e>ai;^*aT«tt^2 1<DX. Ym^:^m(o 
4MR»Sr^iven«i-flr-»rt. B2'Eo,»sin(2ic f ^t)- 
sin(2 7c f gt), Ei'Eoy'sin(2 ic fot) '8111(2 jc f ^ 

[0 0 6 41 mmmmms 1-1-5 i-4o*«fli^^ 

y K5 1 c 1 — 5 lc4fcri. raftHMT OdS««$H 

nb@K7ort. ttfiA^^r K2 1 cd>e^iiffi« 

T^mm^y K5ici-5ic4 \cm^^. 
[0 0 6 51 wmmmron. mm^evictmmm^ 
tufe«w®M7 1. i»*iiaK7 2xrf2pj»«5»iEi«i7 3 
sr«x-cv>6 1 1 wtam^ 7 1 {c^^tLxmm 
fmm» 7 3 (Dmrn^mm-r^^mkmrn 7 4 «r«;tr 



5»o mmmm? i mmy<-y K2 i dii^^mtf^Mz 

f L-C (J^S» 2 « f aOfi^ 

:^l^(Dmmi^^^^-fm^Eo^sin(2 7c f o t ) «rw;^i- 

2 1 ^mwi'r^fcib<om^'\:iM \.xn/2 tt 

r) > ^»H?-2 l(??Xtt;^i$j©^fife4><^««Sr^i-{& 
2S^tJ5fij^|^«^[Hl^ 7 3 <DA;^{t-^o^ffi (^16^ 2 1 <D 
HIS 7 2d^t?<^ttl;bft'§'<ofiJ#<^t^ift{HlJ«7 4d^e>of& 
7 3 tt. 7 4 d^^<^ft-8';&5::*^t < JfcSIc L^*t 

[0 0 6 6] ^yt. wmmnion,, wimmmmz 

OttJ:^{C^fiE$tt;^DStS7 5- 1. IS-Zh^vLX 
t>tc. f^J^§$y^»lHIK 7 3 lc^i;|fis:^l2lK 7 3a 
Sr:frUTggeg$nyt»Iff«7 5-2, 7 5-4*>ffl;t-C 
V>5o ffiftS^lHl?S7 3 ati. ftJ#^tS?[Ell^7 3;ii^e><^ 

m^^{mKU\^xmti't^. ;tram«7 5-1-7 5- 
4{cti. -^©adfiEmffiEB«:W;^-r5^mHtsiHiiS7 6 

[00 6 71 An^§&7 5 ~ 1 . 7 5 - 3 li. f»J#^«IlHl 
7 3 ^i^tj^^^Eo,' sin<2 «: f o t ) ^SES^lsiK 7 
6;&>^<OSif£®BEm#EB^^AD»Ur. ^^mEEEe+E 
o^'sin(2 7: f ot)^igiij@@|?P5 1 -1, 5 1-30 
K5 1 c 1, 5 1c 3 l::^tt^tt^J|^So TJii 

aLgi7 5r-2,..7 5-4fi. ^^ffiS^UJi^ 7. 3 a J5>e><^ 
(t-^Eox'sin(2 7C f o t + tc) t ^MffMlHl^ 7 6 A^i^O 
ie^emEE^f-EBi^JP^Ur; t«l^mjEEEB+Eo,'sin(2 

jc f ot h-w)=Eb-Eo,' sin(2 7c f o t ) <&«abmffi9e 5 

1-2. 5 l-4<om^^<s/ K5 1 c 2, 5 1c4l^:^ 

[0 0 6 8] 1^— 2K«ai«5 5-1—5 5-40m®^^ 
h5 5 c 1 — 5 5 c 4lC|±, 3}<$llffllHlK9 0 3&5^ 

i^-^j^Ti^ys 2. m^mmm^^ 3. ^fffflft-^-^ 

l5]K9 4. S2pm#0K9 5. ^fi[lHlK9 6. RU^tfeft 
(HlK9 7**t>/JiSo «^[1I^9 1«:. Mg5-?'2 1(DYtt 

[0 0 6 9] «aiLiHiK9 7tt. mm^ms it^hto^m 
•^—^m^^Atf^^ 1 1 1 i-fifcffiisi^ 7 2 



[0 0 7 0] Slpfi^lH]!S9 5H. tt*BlHl^7 2}6^^<?5 
fi-^^A;t> t^lBffiftlHlK 7 2 t l^lfettr*^oStI;&5 

Mib^2 itf?Ytt*iea<o^a:I^tfctto«»«rff*-t- 
[00 7 1] ^-^^T>:r9 2«:, i^^faiE^^ff1^-2K®J^ 

(omwi (z^^r><D^mm\^x^mw}^2i(DYt^:^[^ 

U -^—^m^n 55-3, 55-4 (Dfmy^ry h 5 5 
c 3, 5 5 c 4 icm^^o ffi*aS«slHl?S9 3 tt, ttTBS 

^^ffiffiSlBuyhis^ffl<o^J^^m■^^i^-2Km®^5 5 

-1, 5 5-2<Oli;ffi^^y h5 5 c 1, 55c2tc:«t5^ 

[0 0 7 2] tli;^[Hl^8 0f±. 2j?T>':/9 2lcSgg 
$i^fcia*iS8 iSr^rUTV^-c. jKT^^:?^9 2<DW 

[0 0 7 31 Kjc> z(ojzoicm^vitmsmm^m\z 
^^isiK«. ^iiffflm^^i^iHiK9 4jc^Lii^m-^^ 

5 1-1 — 51 -A.c^mM^^y K5 1 c 1 — 5 1 c 4lC 
1, 3 o-2tt^S!j^&Sf oT?x$ft;^i^tcpi^i-5i: 

[00741 ^-if-mmM^ 9 0 W:1h-:a?a?ffia5 

55-1-55-4 K^m^—:^-Umm^^^^^'r^<0 
Xs 1^— 3KmSS555-l— 5 5-4ttM®!i^2 lOY 

mib-^2 i<DYtt*iRj<o^S&<^M*i^ roj 



*^^«T^i-flr-i^«^lti:/3UXV^^. Ufc^SoT. UBS 

[0 0 7 51 mc. m^i.:f2:\^mmimmmmwsrt:n 

[0 0 7 6] r<o»»f^<of^ib^cov^T. ^(r>WM^:f 
ny^BIlc:J:0^UfcH9^#«Uoo»Wi*6« SI 
Fc«:Z«iIiI9<OAaMElcj;-5Ta»^2llct>/fc 

[0 0 7 71 

[ftll Yaw=(F c«Q-^'V-Q)/(l/AH-/5-Q) 

[0 0 7 81 «fnE»:itcj3v>T. y^:^A\t:fz^tj:iB: 

[0 0 7 91 

[«:2] Yaw=Fc/^-V 

[0 0 8 o] ^oX. HI 0(c^UftJ:5t^:, ^ t i 

[0 0 8 1] suKojz^vi^ msmsmuiciai/^xn. 



[0 0 8 21 &^±l^fim VltJio 

ttr^&tftusitt^ \^x<oA»emmmm(D^wt^jEmK 
[iam<oiff¥^8^^] 

[@ 1 1 1 ^^liKl^S Att^UilC 

[0 2 1 draa« 1 ii%?i^tt(c:^5#iiaftttmss<o«9 
mmxh^. 

(o^mmxh^^ 

m 7 1 ymm<r>n 3 IIIK?i^KU:«$ Aitfttf^tHIK'F 

[la 8 1 mmm 3 3iife?e^iB(cfii^^%£«mig«<om 

[SI 9 1 3 mmm<o^mm»mmm:<o^m» 
wmK^f>'f^i!mmM^fSLm'r^tLii>(r>:fxi^i^mxh 

[19 1 0 1 mm,m 3 ^^tSKD^MEMmtcjstt^f^ 

1 0--36*. 1 l--fei^-9->'^5''5r":^. 1 1 a-y<^^ 

12- -3a*«. 12-l-3c»«K. 12-2 a, 
12-2h -'1^}SrmmWin. 12-3 a, 12-3b • 
ratt»X»*. 12~4a. 1 2-4b-fiE«*^. 2 
0 2 1-Wft^. 21a --r;^*, 2 1b "16 

m^<yVn. 2 1 C " fMi^<y h\ 2 2-1, 2 2- 2 
"•r— ASH, 2 3-1 — 2 3-2— T#^, 3 0-1, 
3 0-2 -0^:7 IX— A, 30-3, 30-4-1^y 
:7U— A, 3 1-1, 3 1-2 -|tJ^», 3 2-1--3 

2- A-»mm. 3 3-1 — 3 3-4 41-1 — 
41-4"T>'*. 42-1—42-4, 43-1—4 

3- 4 -«, 5 1-1-5 l-4-"WaBl«Stt. 5 2- 
1-5 2-4-1*ttl««». 5 3-1— 5 3-4 -Wlf 

mmmmxm. 54-1-5 4-4-mft^^^m« 
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^?P. 5 5 - 1 5 5 - 4 6 0 - 

6 6 2 "PKB;^-r 5^-^, 6 3 

9^91^^. 6 5, 6 6 -]i5^&^^§&. 6 5 a, 6 6 

7 2 7 3-W»«(I«l|HlK, 

7 3 a -*fe«ReiHlB. 7 4-«iS0K. 7 5-1-7 



IhI^. 9 2-1^— 2j<rv:/, 9 3-{ilBS^l5]M. 94' 
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